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SNARK vérsus B-47

' Problem

Tt is assumed that, if the declsion were made now, the U.S. could
have a strategic bombinb force by 1955 comprising elther B=47 planes or
SNARK swrface to surface miacgiles, These carriers would have a range
permitting thelr use against almost all important Soviet industrial
targets Crom bages in the U.S, and either the Near East or India. Which
would be a "better" system to buy?

Some lopical difficulti

What does "better" mean? In general we assume that system A is
better than system B if it can "destroy™ more at the same "cost" or
"destroy" the sanme anount at less "cost." Unfortunately "destruction”
and "cost® are vectors.

Because the bombing errors of the SHARK system ere probably greater
than those of the B=47 system, a SNARK system, in destroying the explicit
target set, will incident¥ally destroy far more than will the B=47 system:
is this "good" or "bad," and by how much? On the cost side, the SHARK

' system loses missiles, requires launching sites, uses large quantities
of fisaile material, tut has no crew casualties. The B-/7 systen loses
crews, is relatively frugal in its fiasile material requirements, reguires
bases, and may bequeath surviving planes to future campaigns.

Our crude ™resolution® of these logical difficulties is to postulate
a target set that must be destroyed with a certain probability within a
civen space of time., ITncidental destruction is isnared. The cheapest
SNARK and B-/7 systems are then estimated., In this estimatlion crew loses
are ignored, no salvage 1s assumed, and the dellar cost of mrocurenent
and oparation is employed es an index of real costs. The systenm having
the lower cost is then considered "better.n

Ass ions

Befare moceding it is necessary to make a greal msny assumptions,
some of which night be:

Campaign job, To have an expectancy of destroying 30 per cent o the
tarpet set within two months.

Targets. 100 industrial type targets, of leavy steel frame construction;
physical vulnerabllity .23 miles to 1 ki, blast.

Weapon. A<borb, of given type: kt to kg relation postulated,
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i Bombing accuracy. CEP of B=47 1.0 mile; CEP of SHARK taken at wvarious
r values ranging from 1.0 to 5.0 miles.

Local defense ellectiveness, Various values for & (see below).
Area defense effectiveness. Varlous values for ﬁj (see below).
Covernre and At'rition

It 1s impossible to know what a syster will cost 'mtil one has esti-
mated, among other things, coverage (1.e., the probebility that the
torcet will be destroyed by o carrier the* has resched the iarget) and
attrition (1.e,, one minus the incoing or ontcoming survival expectancy
of the carrier). :

The mrobabillty of destroying a target, treated as a point (p), is

where X 1s the kt, of the bomb, V is the physical vulnerabilitiy
of the target, and € 1z the median probable error.

" Attrition, or rather iis complement the "mrobability" of survival of a single
aireraft, whether inbound or outbound, may be approximated by

F
e ¢}3

- 6%
e B against local defenses, where

against area defenses, and

F/B 1s the ratio of figtter mmbers to botber numbers and B/T 1s

the cell size, or mumber of alrplanes assigned per tarret, The
effectiveness parameters, gand o , include the influence of vulnerable
arez, speed and eltitude,

Cptinteing

If ona is to compare the cheapest SUARK system with the cheopest
B=/7 system, one must ascertain the cost of th cheapest variants of
each gystem., The cost o each gystem wlll depend in large messure upon
guch things 28 weapon nower, call size, altitude flown, and reconnciscence.
These must be varied wntil an optimm -~ or cheapest -— version has been
found,
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A strate:;ic bormbipy systen las fwo mrincipel inpuls = planes and
Irilograms of fiselle naterial, lach of these has a marginal cost wd o
marsinal moduct., The art 1s to combine tl'ase ‘wo ‘nputs ir the nost
econonical rropartions, The planes to Tisalle ratioc material can be
vnried 1 one or hoth of the Tollowin: ways., The ¥z of the bomb can
be changed snd/or the propartion of escort planes to corrier planes in
the cell can be chanped. The same epplies to warheads and misciles,
Within the range of in‘erest, more powerful bombs or warheads will increase
the total [issile material requirenents but decrease the number of soriies
and initial carrier reulrements oS ‘he system, What is most economical
naturally will devend upon the relative cnsts of mocwring ond operating
another plane or another kilogram of fissile material, We estimate that
enothor B=.7 costs $7 million to buy and maintain in readiness, with

18 crew and base requirements, fa fowr years. The more expensive
aircrafi are — uhether nlanes or misriles —— thea less desirable it is
to combine a number of decoy escorts with the carrier.

Snark missiles and B=47 planes can be “lown 2t various altitudes
during venetration and attack. A different speed is zsscclated with each
alternative altitude, In general high altitude means less attritien,
but high altitude also means mare wasted bombs as a quadrupling of slant
range doubles CEF. A 'alance mist be struclk, and this balance is also
sensitive to the relative cost ol the delivery system and the bomb,

I% 19 clearly wastalul to "over ¥111" teor-ets, and yet this may
Lhappen, In a missile system one does not know whether the last sortie
destroyed the target unless — in the absence of rround arertg — o
reconnaisgance sortle is run., I missile guidance is very poor, the
mrobability of destroying a tarret on any one sortie is lowy it would
hence be exlravarani to take a "look" after each attack sorlie., In other
wordes an oplimin frequercy of "lonling® must be calevlated, and thieg will
also depend upon the relative costs of the carrier sysiem, reconnaissance
systen, and bombs or warkeads, In the crse of the sireraft system 'le
planes 1n the cell heve o cartain prabrbillly of performing their own 3DA
and surviving the return irip. :

Tncarteintfes AffTec! *nzr the Tiaanl Doclslon

The [innl declslion between a SNARK and a B=47 system —- or between
any alrplane and ~issilo systen for sirategic bombing —— will implicitly
agsune one or more corbinations of values for auch mmcertain future
impondersbles as the target system, “he level ol enery delenses, and the length
of the mreparedness perioed.

e torcet sertem, The fmortenco of bomblng ccetracy depends cpon
e slze ool vilnerat ity of the thapoers o bs attacked., Imdusirial
slent Loy, etz orre gmnll ood Wherd": 2ftlec or the cther hond ore Incoe and
ia Tac o oconporativelr Bigh Chl it will have 2 comparctive
advmitore acaingt nlant targels oad a comparative advantage against
LarLe s hat will be Lhe tarcet systen in 1955 ond thereatter?
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Enemy delenge level. Optimum cell sizes, weapon kt, end recon-

nalssance ‘requency all depend upon the relstive cost of filasile material
and a sortie., The cost of mrocwring c B-47 s;sten end meintaining it for
four years is about $7 milllfons per plane, The cost per soriie is

37 millions divided the number of completed penetrations to target.

The latter will be a%]_ - s2) for an airplane, where s is the mrobabllity
of surviving inbound and this is sinilar to the outbound survivel prohability.
The cost per completed inbound sortle for a SNARK however is about £,37
millions divided by s. Hence an increase in ettrition from say s = .9 to
.6 increases the coat of an airplene dellvery by about 3 times ana vaat
of e missile delivery by about 1.5 times. Higher enemy delenses, that
result in incressed attrition, work a comparative dtsadvantage upon the
B-47 system, What will be the enemy defense level in 1955 and thereafter?

lod th, It is anticipeted that the SHARK will
have a higher CEP than the B.A7 system. I{ 1B economical to compensate
for this higher CEP with a higher lethal radius which in turn means a
larger kt and mare kg, A much higher percentage of the total cost of the
missile system will be for fissile material than will that of the alrplane
systen, Now fissile material occasions almost no additional costs after
1% has been mrocured. On the other hand it costs almost a million dollsars
a year per plane to maintain a B-47 system in readiness, The misslle
gsystem has larger stock costs and lower {low costs than does the plane
system. In retrospect, i the yreparedness period proves to be shori,
one would congratulete oneself i one had procured the plane system, and

- yice yverpa. What will be the length of the preperedness period?

System analyses such as these can never movide the perfect answer.
Tt would be fatuous to suppose that logic and computationa suffice %o
¥now the future, System analyses sre of the "if' ,then" type and their
an@wers are no betLer than the assumptions and perameters introduced
into them, However they have the great merit of focusing attention pon
the assumption and parametera that policy makers should attempt to mssess,
And they provide an appsratus, within the outer suppositions, for
determining optimm tactics and operating procedures.
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SCHEMA
/'"
Lethal Radius CE.P, Defense Ef ectiveness
physical vulnersbility speed ﬂ o
kt. of weapon altitude 75 &
T J /
Coversgze Attrition
(p) (1 - 3)
\
A 4\
— ilo. Cells
\
Flssile No. Flanes l Cell
Kg of Weapon Material
———> Requirement Required — Size
3 Y
Cost of Annual Cost of
Procuring Cost of Procuring
Fissile Material Delivery System Dalivery System
o/
— \ Total Costis /
I ~
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